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Mathematics Department Vision:

Mathematics provides students with powerful ways to describe, analyse,
change and improve the world. The mathematics department at Crawshaw
Academy aims to spark a passion in mathematics for all students, no maftter
what their starting point is, through the beauty of discovering patterns, making
connections and looking for the ‘why’ behind mathematical formulae.

We want our students to:
EXCELLENCE:

*Strive to improve and progress each lesson, allowing themselves to achieve their personal best in
mathematics.

*Develop the skills to understand science, technology and engineering as well as everyday tasks
essential for keeping safe and healthy and maintaining their own economic well-being.

PURPOSE:

eTackle rich and diverse problems fluently and make reasoned decisions based on their deep
understanding.

*Share our passion for mathematics and have the belief that by working hard at mathematics they
can succeed and that making mistakes is fo be seen not as a failure but as a valuable opportunity
for new learning.

* Apply reason to all that they do, determined to achieve their goals.

AMBITION:

*Strive to develop a curiosity for mathematics through our passion for the subject by having access
to mathematics that is both challenging and relevant to everyday life, with an emphasis on problem
solving.

*Become fully parficipating citizens in an ever-changing society who are able to think
mathematically, reason and solve problems, and assess risks in a range of contexts.

*Access high quality feaching and learning, so they are encouraged to develop into thinking
individuals who are mathematically literate and can achieve their potential.

*Have the desire and enthusiasm to aim higher, with motivation to succeed in our plans for the
future.

Year 9 HALF TERM 1 (Autumn 1) :

N11 - PROPERTIES OF NUMBER

N1Z - PERCENTRAGES

67 - ARER AND VOLUME



Factors, muttiples and primes — M&23, M322, MAA7, M69§ |

White a number gs a product of prime factors — MI08 Use prime factors (E) - M36D I
Highest common factor (HOF) and lowest common muttipk (LCM) = M365, M227, M648 |
Vern diagrams — M824 Use a Venn diagram to calculate the HOF and LCM — M365, M82d |
Integers, real numbers and rational numbers — M763, MBA7, M704, MDAA :

YEAR 4 — AUTIMN
N11 - PROPERTIES OF NUMBER

r—-—————————— — ——— —— L Introduction to surds (E) — M135, U338, U633 |
|What do | need to be able to do? I_=====:=====:=====:=====:==D=A=OX=|
: Step |Fact toles ard i | Muttipes — Numbers obtained by muttiplying a number by an integer aoxm|
| €p 1 Faclors, MU and primes | Factors — Numbers that duide exactly into another number xOao |
| Step 2 White a number as a product of prime factors | prime — 0 number with onky two factors: | and itsef I
| Step 3 Use prime factors ®) | Prime factorisation — Wiriting a number as a product of prime numbers :
| Step 4 (HCF) and (LCM) I Square — O rumber multipled by tself (eg, 4 = 22) |
| Step 5 Vern dagrams | Cube — O rumber raised to the powier of three (g, 8-22) hwﬂOf ds I
: Step 6 Use a Vern diagram to cakeulate the HCF and | Root — The inverse operation of powers (square root, cube root) I
| LCM | HCF — Highest Common Factor; largest factor shared by two numbers |
| Step 7 Integers, real numbers and rational numbers | LCM — Loviest Common Multiple; smallest muttiple shared by two numbers :
I | Venn diagram — (O diagram showing common and distinct factors/muttiples

Step 8 Introduction to surds (E) I
- - Simpify — Making cakculaions easier by reduoing numbers using factors |

________________ S T e
: Muttiples ~ The “times tabk” of a guen rumber |: Factors :, Prime numbers |
| I] @00 ee Orascanhep represent factors ® @000 00eee 1| integer I

I I
| Olithe numbers n th sts below are muipes of 3 || eeeee oxtorixio (e Onlyhas 2 factors I
I [ 36906.. B, by ... | 2200 20 e ond tsef |
) [pew )| e |
| Theit contmzs and doesn't \ | | Foctors and expressions alays a factor | | |
| x coud take any vale and : | _’x— [ Factors of 6x } | : Lean or how-to qgick recall :
| Non example of a mutivke as the varabe s a mutipe of | o x | OR 6 X 6, x, | bx, Ax, 3, 3x, A
I 5 e ] Il 2357,1,1317,4232.. |
T R S ) B T | L
| Not an integer || || |
________________ - —_—_—_— e e e e e e e ————— —— — — —— — — — — — ]
r——————————————————————— = e e e — — — —— —— |
| Square and trianaular numbers I Common factors and HCF [ I s a common factor of all numbers } I
I
I Square numbers Represerttations are useful to understand I Common factors are factors two or more numbers share I
I XX l
| (X ®e e  Gsqurenumbern [1 HCF — Highest common factor :
e oo eoe
14,9 16,25, 36,49 64 ... [l
: ol even odd [ J Il | HFoflad30 | W—fﬁctof | :
| Triongulor rumbers : : la;t%mg both numbers |
| Representations are useful — an extra counter is added to each new row g
| 0dd two consecutive triangular numbers 1 1436)% 18 V\ :
: . ‘.. .'Z and get @ square. number ” 30 ‘ 12,356 10, 15 30 f= |
| ® L o0 [ 13,6,10,15214836,45... ||| 6 is the biggest factor they share :
e e -
: CommOY] multlp|es W\d LCM Common muttipks are multiples two or more numbers share Prodw/t Of pﬂme fmtOfS _ 1
Utiplcation

| LCM — Lowest common muttiple LCM = 36 | The first tme ther Wf_ whoke
| multiples match

|

!

!

!

:[ LMo dand 2| v |
4 ) amBareednss o v 7 [w] w |
12 I

!

!

!

!

|

|
' :
| |
: / modes |
) () )

— |

H 2 | 13,24,86 48 60 : :
| Comparina fractions | @ 5 a 0 e 6 I
| Compare fractions I I
| 2and - | €— wngaltM —» =and | I
L - 2 denominator I
________________________ I I
L Y ] I
|
|
|
|
|
|
|

Venn diagrams Tre LCMisthe | €[

|

| Bl |
: numbers in both @ I
circes '

: f A B // I |
I

| - % zs;:eit The HCF woud be the | |
: number in overlap I

together

e e e — — — — — — — — — — — — — — — — — — — — —

I

| Oll three prime. factor trees represent the same decomposttion
: 30=2x3xH Mutipication is commutative
| Mutipleation of prime factors

I
I
|
|

Using prime factors for predictions

eg 00 30x2 Ax3xdxad
B0 30x5 2Ax3x5x5




" Percentage increase and decrease — M476, MD33, U773, U67 | |
"3 Express a change as a percentage—U278 Find the original vale dfter a percentage change ~UA86 |
3 Solve. problems with percentages (non-calculator) — M437, M476, U554, U773 |
g Solve. problems with percertages (caculator) - MA05, MB33, U349, U67 | |
: |

YERR 9 — AUTUMN
12 - PERCENTAGES

\/\/hat do | need to be abke to do?

|
|
|
|
| Repeated percentage change — U332, UA88Understand interest — UD33
L Simple. interest — UD33 Compound interest — U332

I

I

|

: Original Number (100)

| elelalalelalealeld] o ~ | Spk nferest
I

|

I

I

I

I
|Step | Percentage increase and decredse Il r—= —_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—:—A_O—:—JI
IStep A Express a change ds a percentage Iy Q( MOde soxo |
IStep 3 Find the original valve dfter a Ly ] xoao |
| oce.ch I Percent: parts per 100 — written using the / symbol
gircez aS@T C anae " (o0es fron- || Decimal: a number in our base 10 number system Numbers to the right of the decimal place. are called decimals |
EPI ; ?ve proDIITS WEN PErcentages YN 1| Ergetion: ai fraction represents how many parts of a whole valve you have :
|cacuator 11" Equivalert: of equal vabe |
|Step 5 Solve problems with percentages : | Reduce: to make. smaler 1 vale |
:(catculator) | : Growth: to increase/ to grow I
IStep 6 Repeated percentage change | | Integer: whoke number, can be. postie, negative or zero I
Step 7 Understand iterest || Iwest: use money with the godl of it increasing in value over time. (usualy in a bark) |
Step 8 Smple inferest I'| Multipler: the number you are. muttiplying by :
Step 4 Compound iterest | 1] Profit the mﬁorrle toke away oy experses/costs k
- " " """ " ""-""="”"”"">"¥"“"$¥$ > ~"—"¥“"”"¥"—"“-"¥“-"¥“=-"¥"=/"¥”"¥”/-"¥V¥/-/-"¥"7/"¥7/— 7/ 7/ 7/—- -7/ v === |
| FDP Equivaience I| Converting FDP |
: Percent |I :
- 100/ = 6 winole = 100 hundredths | This diso 70 out of 100 !
: 2 |: 0 s —> squares ‘b — /0 twl’\dr;dths |
e 0 ouﬁ) o/f 100 Iy | g = 7 ‘tenths’ |
| Lo 1} | cautor 07 |
| 20 _ 1 _ . Onehondredth ly Be. careful of recurring decimals |
| 100 10 7 (one whole spit into 100 equal parts) :| ; —>| <0 | convert toa decmal ey 1 -03333333 |
I ones tenths hundredths |I \A 3 . (;3 |
| s e I| x 100 converts to a The. ot dbove the 3 I
| IL percertage |
——————————————————————————————— W -y -, - ————7n1
| Percentoce ncrease/ Decrease,  Veresse || Percentace change |
Decregse e o s N boughit a phone for £200
: P 00/ o | | | I QO year later sold it for £125
| _ > I
77 oy
[z roreae by U7 1) 0 T
| " Decrease by 587 00/ + 12/ = 112/ Mtigler 1| £0 4
. I PR [— tothe ORGINOL |
4 Wigke 100701 12 4 Voethn | ] we |
I 100 — 058 = 04 «— p I Percentage loss |
I Less than | 75 |
.‘====———========================I| 200 * 100 =3757 |
I
HO of my e s Reverse 140/ of my omber s || Difference in values |
What am | thinking of? P t 84 What s the original | — x 100 |
rercentages number? | Original value I
I
I _______________ -
I

p N Original Number (100/)

I
|
oTe For each year of investment the interest remains the same

< 40/-1 [T TeleTeleTeleTele [eleTele] I J |
%) 0/ -4 \ - || Principal amount xInterest Rate x Years I
B 140/ - 54 | 100 '
1007 - 40 ' I
Try to scale down to 107 or 17 and then scale 07 -6 | Principal amount s the amount invested in the account |
L e EWEWE)EO: _____ @)i :_@9 _II eg Ivest £100 at 307 simple nterest for 4 years :

______________________________ 100 X 30 x 4
iCoonund Interest 300 — : | g —£120 ThE ft;cgu;tteizged |
| Interest is added to the current vale of investment at the end of 250 | : o Ot the end of year :
each year <o the next year's interest is greater 200 ] | o0 4 they have £220 |

150 150

| Principal amount x Multiplier Y €ar's Morey 100 : : Monegmo [
| eg Invest £100 at 307 compound interest for 4 years w0 I - H ﬂ I
100 x 1.30* = £285.61 This account has £285.61 in total at the || o :

| end of the 4 years C = 1 2 3 a |



Nets — MD 18 Orea of a 2-D shape — M390, M6 10, M705, M269
Orea and circumference. of a circk = M231 M169
Surface area of cubes and cuboids — MH34 Surface area of a triangular prism (E) -
Surface area of a cyinder (E) = U464 Volme of a prism — M722
Volume of a cylinder — U415 Volme. of cones, pyramids and spheres (E) — U116, U484, UG 17

I

|

Mool |

I

|

Convert metric inits of area and volume (E) — M728, M465, U248 U463 |

______________________________ d
| [E=====s=ss=s=ss=s=ss=ssss=ss=s=ss========d_
| what do Ineed to be abk to o7 | &!Mofdg Daox
gl et |1 20: o dmersors 1o the shape e kngth and weth X585
btep 2 0rea of 4 2-D shape |1 AD: two dimensions to the shape g length and wi
Step 3 Orea and circumference of a cice I : 3D: three dmensions to the shape eg length, width and height
iStep 4 Surface area of cubes and cuboids : Vertex: a point where two or more lines segments meet
IStep 5 Surface area of a triangular prism (E) | | Edge a lne on the boundary joinng two vertex
:Step 6 Surface area of a cyinder (E) I I Face: a flat surface on a sold object
Step 7 olme.of 0 prsm : I Cross-section: a view inside. ai sold shape. made. by cutting through it
icp 2$o|bme Oli a cyinder o) 1] Plan: a: drawing of something when draiwin from dbove. (sometimes birds eye view)
ep 9 Volme of cores, pyramids and spheres P . .
erspective: a way to gve ilustration of a 3D shape when drawn on a flat surface
Step 10 Convert metric units of area and vobme (E) : : pect 09 P
Y
______________________________ ,__________________
| |
3 Reco ise prisms |
I Name ;ZD @ D SMPCS | e p 0 sold object with two iderttical ends |
: ‘ <:> I| and Pt sides |
|
! . ] A . [ D I A“ SN P |
| Circke Square Reclonge Tronge  Zrombis Trapezim Pardlelogrom Hexagon | I - ~ :
: pr— :| The cross section wil also be identical |
| to the end faces
| é @ @ & f |
| T. angoe " Saure based || Q cylinder although with very simiar properties does not |
| Core Chndes Sphese G Prigm Te reden, 4 ij,md | have flat faces so is not categorised ds a prism |
L o |
_____________________________ e o
oy ey g g g B g ey ey g g ey ey g g ey S s )
| Nets of cuboids |1 Sketch and recoanise rets l
e e A
: : : Do they have the same ) A ) I
Visualse the folding number of faces?
| of the et : I I e :
| 4cm Wl it make the | I L \where do the edges WV |
: cuboid with dll sides | : J— s Jjon? — |
touching i ﬁ ~
I Il Ore the shapes of the & /> :
| : I - (- - faces correct? |
| | .
e e — — — — — — — — — — — — — — — — — — — — — — J e o s — — — — — — — — — — — — — — — — — — — — J
r---—-"-""-""-""""""""" Q"> ;~ ~;~ - -“—~“"—"¥"—"¥f—-/——— r-—— -~ " " —-—"—"—"———-—-=
I Plang and e|evationg : : M Sketcrmjtnmsfg:;thheelpzvg;t;“v;%;ee ﬂ(t:; sides : I \/obmeg Volume is the 3D space it takes up — ako :
| | I known as capactty if using lquids 1o fil the
I e X 7 ¢ space
| I Sides R I
1 1 1D | =11 T Contngabes
I [ Front and |2y 7 2 | Wy H Some. 3D shape volumes can be |
I o side plan 3D Shape |l ‘ | bock X il I T cabubted by counting the number of I
I |1 For cubes and 2x 7 2 | I cubes that fit inside the shape |
I The direction you are considering the shape. from 1l aods yu oan o0 7 Topgnd |2x 6 | & I | |
o d sid find one of each N
|________€tiiﬂ£_€€_’[_h€_fi)ﬂ_&lﬂ__§l__€li«$________l | foce and doube it Botlom  12x6 ] & : : [ Cubes/ Cuboids = base x width x height J :
I
|afea of AD shapes | o i <hapes ot ol e ces | : Remerber mulipleation is commutative I
| | are. the same, so cakulate the | |
| Rectange [ | | | Tronge | vy Il I
| Bosexteht | | | | %xBosexPerpendeu beight |- —— — —— ——— ——— 1 : Cross section |
| r _ el I
| = 1 : | SUffOCe area CUhndefS Tre area of the circle : | I
| Paraklogram/ Rorbus I : — rocis? I : |
Base x P fcuiar height ‘ =
: ase x Perpendicular heigh : I f",mumfmme The width of this face is the : l ¢ : Prisms and cyinders :
< same s the circumference 105S section = area cross section x height
| Orea of a trapeziom Oreai of a (;IYC|6 | : 7T x dameter x height | : 2 |
| (a*b)xh T X radivs | | I L Helght can ako be described as depth |
————————————— -
! i '% II 2 X Tt X radis? + 7t X diameter x height I Yy 1
| ﬁ I | | | Oregs — square ons — Oreas and volumes can be |
I ” I | I | Volmes — cube units eftintemsofpim |
e d - 4




Mathematics Department Vision:

Mathematics provides students with powerful ways to describe, analyse,
change and improve the world. The mathematics department at Crawshaw
Academy aims to spark a passion in mathematics for all students, no maftter
what their starting point is, through the beauty of discovering patterns, making
connections and looking for the ‘why’ behind mathematical formulae.

We want our students to:
EXCELLENCE:

*Strive to improve and progress each lesson, allowing themselves to achieve their personal best in
mathematics.

*Develop the skills to understand science, technology and engineering as well as everyday tasks
essential for keeping safe and healthy and maintaining their own economic well-being.

PURPOSE:

eTackle rich and diverse problems fluently and make reasoned decisions based on their deep
understanding.

*Share our passion for mathematics and have the belief that by working hard at mathematics they
can succeed and that making mistakes is fo be seen not as a failure but as a valuable opportunity
for new learning.

* Apply reason to all that they do, determined to achieve their goals.

AMBITION:

*Strive to develop a curiosity for mathematics through our passion for the subject by having access
to mathematics that is both challenging and relevant to everyday life, with an emphasis on problem
solving.

*Become fully parficipating citizens in an ever-changing society who are able to think
mathematically, reason and solve problems, and assess risks in a range of contexts.

*Access high quality feaching and learning, so they are encouraged to develop into thinking
individuals who are mathematically literate and can achieve their potential.

*Have the desire and enthusiasm to aim higher, with motivation to succeed in our plans for the
future.

Year 9 HALF TERM 2 (Autumn 2) :

A9 - EQUATIONS, INEQUALITIES AND FORMULAE
N13 - FRACTIONS

R4 - RATES

N14 - STANDARD FORM



YEAR & — AUTUMN

A4 - EQUATIONS, INEQUALITES

AND FORMULAE

|Step | Solve equations and inequoaities
IStep A Solve equations and inequalties with brackets I I
Step 3 hequaties with neggtive numbers () |
Step 4 Sole equations dnd nequaities with unknowns | I
|on both sides (!
|Step 5 Solve problems with equations and inequaities | I
IStep 6 Substitute into formulde and equations I I
IStep 7 Change. the. subject of a formula (one-step) 1
Step 8 Change the subject of a formula (two-step) 1]
Step 9 Crange the subject of complex formula (E)

U675
U181

i' ______ Solve equations and nequalies — M707, M8 U325, U764 — — — |

Solve equations and inequaties with brackets — MA02, U337 Inequalties with neggitive numbers (E) -
Solve equations and inequaities with urknowns on both sides — MD54, U870

Solve. problems with equations and inequaities - M57, U599

Substitute into formulae and equations — M208 MA79, U585

I Change the subject of a formula (one-step) -

Change the subject of a formula (two-step) —

Inequaity: an inequality compares who valves showing if one is gredter than, less than or

equal to another

Variabe: a quartity that may change within the context of the probem

Rearrange: Change the order

Inverse operation: the operation that reverses the action

Substitute: replace. a variable with a numerical value

Solve: find a numerical vale that satisfies an equation

———_—_—_—__—_—_________—_—___ _____I_r —_——_———=== = o I I I I I P S S S S S SE S SE SEa SN S S S S
| Solve equations with brackets | 1 Form and solve inequalies 1 H Inequaities with negatives
| I
| [2a [ @d | 2oa 3(x+4)-30 [ Two more than treble my ™ :| Method | Make x positive first
: - Expand the brackets : ! (e s gedter oo 1 I: A=3x>17
| _

| ’<|*|4|:L*|4|"|’|" ox + 2= 30 || Findthe possble range of vales :I 23+ 23X
e e ——— ol >l i 1 e mas
| 0 = 1 Solve :| - smaler than -5

[ i > X
SN 6x- 18 T TR [ St
| FLA] st I Il 5ax
| : : N x>3 1 / CHECK T
:—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_— == I_I— _________________________ "I : Smaler Bigger A— 5(’6) =20
| Equations with unknown on both sides II Inequaities with unknown on both sides || /' 5 '3 TRUE/ CORRECT

Solving inequalties has the same method as

li
[ Method 2 Feep the neggtive x

X is true for any value

This cannot be

: 45324 TS I equations I
T 1 13 1 e o R TP R PETERF v | n A"
I il -2 A
I x+5-24 LG || x+20<3¢+ 6 5 s bige than -5
I | 2x+20<6 5(-8+4)<3(-8+2 Il .= 7
5 5 24 | 23 +-3
I : o x<- i s(-4)es(6) 117
I x= 1 1 x<-7 -20<-18 ” A==
: Substitute i valb [l x <-5  Whenuyou multiply or duide x by a
| Formulge and Equations Ly 1 negative you need to reverse the
| Formue — dl expressed in symbols Equations — include numbers and can be soled | | inequalty
S S e
_______________________ S S === == === ======
Rearranaing Formulge. (ore step) : | Rearranaing Formulge (two step)
I an equation (find x) In & formula (make x the subject)
X o 4x-3-1 y-s=a
" | z Rearrange to make y the subject 23 43 3= f
ysx-z 4= 12 SRR
4 +4 . ng 0l. +gg
Using inverse. operations or fact x=3 Ty

famiies wil guide. you through

J

Rearranging can akso be checked by substitution

Languace of rearrangng. ..

I
I
I
I
I
I
I
I
rearranging formulae I
I
I
I
I
I
I
I

I

The steps are the same for soing and rearranging

Rearrangng is often needed when using y = mx + ¢

|
I
|
|
I
|
|
I
| \
|
I
|
|
I
|
|

eg Find the gradient of the line 2y -4x = 9

Make y the subject first y = 4x + 9 Gradent = 4= 2
A



P ———— — — — —

0dd and subtract fractions — M35, MA3 | :
Muttiply and diide fractions — MI57, M110, M197, MA65 |
|

|

Fraction of an amount = Mo49D, Mb 84

What do | need to be able to do?

Step | Odd and subtract fractions Laken

Step 3 Fraction of an amount

|

|
I
L
L
I

Step & Muttiply and dide fractions : | Equivakent: of equal vale

|
L
L
I
|

Numerator - the number above. the line on a fraction The top number Represents how many parts are
Denominator: the number below the line on a fraction The number represent the total number of parts

Mixed numbers: a number with an integer and a proper fraction

Improper fractions: a fraction with a bigger numerator than denominator

Substitute: replace. a variable with a numerical value

Place. valve: the vale of a digit depending on its place in a number In our decimal number system, each

Lo |_puce s 10 tmes et tre e o s i .
T T T T T T T T I 1. . if e . .
: Representing Fractions : | Mixed numbers and fractions ': Odd/Subtract unit fractions  Sae denomiter :
| 7 Improper fraction T 1 2
| 1 l 5 Vo422 AT =5
| : | | I| 12 |
: is represented in : | 0 1 L 2 2 e o : |: 11 M 2 :
ol the imges g 1 ednn T e
4 4 4 |
: I : s ol / Fractions can be II . . I
! _|_|_| parts make Up a | With the same. denominator ONLY the numerator is added
: cln_ ' 1 1+4 : L whole biger thon d vk |: or sbtracted :
____________ - A .
I I 1 == T T, T T -
| 0dd/Subtract fractions e ot 1 Add/Subtract from integers || Equivalent froctions e e |
| 2 3 5 | | | I /xthe same mutipler I
i T -7 |l EEEE =E 20 Te
3 6 |
| Sequences I | |
| EGUINCES 1 2 1 I , CEEEEE | | . =3 1 |I ‘ \ I
I — Elll 151 25139 ||3+_ 6 II I
O, T 6 [T 1 /$_‘_‘_f I
I ‘/'f\‘ ‘\2‘ &zf V) Representths ona | | The denominator indcates the number I 7, I . I
3./ "3/ 20,2 numper line to help of parts a whole s made up of | 3=3% I
| 3 73 I I L 3756 |
| 0dd/Sbtraction fractions (common mutipks) 1! Odd/Subtract onory factoss |
action fractions (common mutivks) 1 ; Odd/Subtraction any fractions
| I |
| 3 + 7 Oddition/Subtraction needs a common denominator : | 4 2 _ - 2 |
| 10 | 53 ] 15 |
I CITTTTTTITTTT] || 12 10
6 7 T T T T T 1 T T T 1 T T T 1 I 15 15 I
: RETI w 2 : I
L | L J I
| 1—3 : | Use equivalent fractions to find a common muttiple for both denominators |
| | |
T — — — — — — — — —— — — — — — — — — — J ———————————————————————————
|__________ ______________ MNMTA T aAarl T . Ty T T
| Odd/Subtraction fractions (improper and mixed) :I Quick Muttipking and Canceling down
: ) 1 .3 |: | 2 ‘ The 3 and the 4 have a common factor and can be simplfied
v O\ oA N — X — X4 = % ik Sobig
| 21 ({) LA O L O L L L B 2| T T :I 5 9 3 Ax3 o) MUIUPU the numerators
| 10 | Multiply the. denominators
|._ ______________________
I 22 13 _ i *  Corvert to an improper fraction | 6 _d_ - _{:_ _t ______________
: 10 10 - 10 o (alulate with common denominator || IV m am rGCUONS Kememeer to use 1t ecprocal
I
| 2 .3
| Partitioning method I| _ Muttipking by Represented
i : | 5 4 a reciprocal 8
1 3 2 3 2 3 glves the = -
I 25_15 =ZE_11_0 ZZE_l_EZ 1110—%:% I: 2 4 same. l5
I | — X — outcome
- - - | 5 3



VEAR 9 — RUTIMN
R4 - RATES

(mm———————————
: What do | need to be able to do?

: Step | Speed, distance and time

: Step 2 Distance-time. graphs

| Step 3 Solve flow problems and their
| graphs

: Step 4 Rates of change and their units

| Step 5 Convert compound units (E)

Convert: change

Mass: a measure. of how much matter is in an object Commonly measured by

Origin: the. coordinate (0, 0)
Volume: the. amount of 3D space a shape takes up
Substitute: putting numbers where kfters are — replacing numbers into a formula

|
i
I
I
I
I
:I welght
!
I
:I
I|

Depth

Ensure any volume
cakulations are the same unit
as the rate of flow

Speed, distarce and time — U151, U402, U585, U144 :
Distance-time graphs — U403, U114, U462, U966 I
Solve. flow problems and their graphs — U652, U862, U896 |
Rates of change. and their units = U256, U151, UB27, U210 |
Convert compound units (E) = U388 U248 U468 :

———— — — — — — — — — — — — — — — — — — — — — — —

melres kiometres

_________________________________ J
e e T T L
| Speed Distance, Time : | & Speed Distance, Time oY |
. | .
I “per’ for every st = distance ¥ :
eg 80 mies per hour (mph) time I'l Before cakulations — make sure you are X 60 |
| Travel 80 mies every hour : | working in the same units as the speed I
! ' !
0 05 1 2 25 |
| [ ... | : Learn or learn how to : distance I
| double number time = ———— |
| e y [| rearrange the formular for speed |
les
| cakubte dstance 0 40 80 160 200 : : speed, distance and time |
| . _ . |
| L1 Susstitute n the varibles gven distance = speed X time |
| eg Obodt traveks at a constant speed for 2.5 hours Bar modefs N I
| t travels 300 miles can help to I'r T ———— 1
| 300 1 cabvate mpn |1 Distance — Time graphs |
| , Iy ] o Gradient = speed I
| | | | | Eqch part i haif | | ’[T hj :;z:zer a gradent the faster |
I = — hour Ly 3 . Horizortal Ines represent staying stil I
| < > Fochpart 5 60 | | == 2 metres per min I
| S mies Iy I
,'_______________________________________________{| :
| Density, Moss, Vobme | | |
T 30

| £ l
: daaiy — mass volume = mas.s : | 2 The dstance coming closer |
| volume density 112 20 to home shows the retum |
i || E Jourrey |
I mass = volume X density I “E L / :
! g |
: Oreai of cross : | = s ore |
— 0 tant I

I volme of prsm = X Depth | impor
| section 1 0 5 10 15 20 25 30 35 g v ol |
! L Time (minutes) I
W T T T T T T T T T T T T T I
| Flow problems & araphs | | Rates of change & units ,
I I | Common rates of change relationships Speed: mies per hour I
I This wil fil at a constant rate, then ds the space decreases it wil | I han ; |
| speed Up and the neck of the bottle fil at g faster constant speed | | Reuisit your conversions between units Exchange rates: euros per pounds I
: : | of length and capacity Densty mass per volme I

U

| The. cyinder wil fill at a constant speed BRI | : m :
: i '
I | | I
! || |
2 |

——— — —— — — — — — — — — — — — — — — — —



VEAR 9 — RUTIMN
T4 - STANDARD FORM

What do | need to be able to do?

|
Step | Numbers in standard form : :
Step & Compare and order : I
numbers in standard form I :
Step 3 Muttiply and divide numbers ||
in standard form : :
Step 4 Odd and subtract numbers 1
in standard form : I

T ———————

Numbers in standard form — M719 U330
Compare and order numbers in standard form M719, U330
Multicly and divide numbers in standard form — U264
Odd and subtract numbers in standard form — U290

———— — — — — — — — — — — — — — — — — — — — — — —

Standard (index) Form: (1 system of writing very big or very small numbers

Commutative: an operation is commutative if changing the order does not change the resutt

Base: The number that gets muttipled by a power

Power: The exponent — or the number that tels you how many times to use the number in muttipication
Exponent: The power — or the number that tels you how many times to use the number in muttiplcation
Indices: The power or the exponent.

Negative: (1 value below zero

————————————— I_________________________________J
______________________________________________ 1
: | Posttive powers of 10 i I Standard form with numbers > | || Neaative powers of 10 |
| I
I bilion — 1 000 000 000 | Ony integer |
| B | Ony number 10 1 1 1 1
| 0x10x 10x 10x 10x10x 10x10x 10x10= 107 Il seteen 1ond Ay IO”‘/ :: 0.001 * = 06 <506 :
| Oideition vk for ndoes (07 x (07 = 10 H s oo 10 Wxt| o | weo [0t [0 ||
| I Ry S I
| Subtraction ruke for indces 107 - 107 = 1072 H Exampe. Norvexamp |, Ix 103 [ /7. PP |
| al 3ax 04 (08x 10* (. |
S, L, T T T T T Il =32x10x10x10x 10 | Negglive poriers do not I
| N(anbefs between O md | |: - 32000 53y |@) || g&zs"iﬂ‘ 0 indcate negative solutions |
' |
| 0.054 1 o9 % % ﬁ II—_—_—_—_—_—_—_—_—_—_—_—_—_—_ _I ————————————————————————————————— !
1-54%107 5 o o 0 | 00 | Order numbers in standard form (o [0 [0 e [0 |0 |0
I Iy
| 0 @90 A 4 -2 2 0 L3 [0 Look at the power first
I :: 04 x 10 A4 x 10 3.5x 10 =2x 0 vill the number be = > or < than | :
| O negative power does not mean a negative I 0,064 240 | 0.13 Use a place vale grid to compare the |
I answer — it means a number closer to O I numbers for ordering |
- P S 4
r---——H—"™"—>""""">""™"""™""="""™"™~""""—"""W\\~ -~ T ———— - - |
: : k
I Ment 0\| C abUlatlonS || Oddltlon and SUbtf&Ctlon Itlr;ni;)pﬁrrto::t;iﬂnzﬁ numbers first and back to |
I |
| 6.4 x 104x1000 Nt in Standrd Form @ 10x® :, :
I-6.4x 102x 10° =24 x 10°  Notin Standard Form| | Method | ox 109+ 8x 10° Method 2 |
I Use addition for indces rue - o
= 0.4 x10° Ly I 600000 + 800000 =6+ gxl0° |
|— = 24 x 0°x 10° use addtion for || -y I
I =24 x 10° indces rue 1 1400000 This is not the e I
| 2 09)- et A 1 - L4x 10 e - l4x 0% 10° I
I Divide the vales I \ = 14x10°
|- 2+ 4)x |03 Remember the laout for standard form | More, robust method |
5 | I Less room for misconceptions |
[-05x10° Oy rumber Ony nteger | Easier to do caculations vith Only works f the powersare | |
| beteen | and Axion 1 negotive indces the same |
| s than 10 || Can vse for dfferent powers I
- e e 4
(- - - """ """ """”"”""”""” """ | I T s 1
Ugmo) a (‘,abulator 5 3 Use a cakulator to work out this
I M}l'[lpllcatlon and duision For mutiplcation and dwision you can ook at the 4x10° x 39x10 question to a sutable d@@m of I
I Duision questions valves for R and the powers of 10 ds two II aeeurdcy I
| _L9x10° & oo bok ke the separate caculations | it 14 and press Then press 5 (for the pover) I
I 0.3x 10° / Il press 3 I
This gves you the solution
: |I hput 39 and press Then press 3 (for the power) s :
| @X °)~ X 0°) Revisit addition and subtraction laws for ndces — Il Press () / |
| they are needed for the calculations I ) o
| Y 100~ 00 I Clck cakulator for video tutorial I
| I|  Toputintostandard form and & sutable degree of accuracy |
I Qdaltion law for indces Subtraction aw for indces I o I
| -Hy 03 AnygnegnT AN gnegnon |: ress (SHIFT) (SETUP) and then press 7 for sci mode ‘ Orever 55 08 ‘ |
. Uhoose g degree of accuracy o in most cases press A



https://www.bing.com/videos/search?q=using+a+casio+calculator+and+standard+form&docid=608044502750464883&mid=79B649FE748118FB662E79B649FE748118FB662E&view=detail&FORM=VIRE

Mathematics Department Vision:

Mathematics provides students with powerful ways to describe, analyse,
change and improve the world. The mathematics department at Crawshaw
Academy aims to spark a passion in mathematics for all students, no maftter
what their starting point is, through the beauty of discovering patterns, making
connections and looking for the ‘why’ behind mathematical formulae.

We want our students to:
EXCELLENCE:

*Strive to improve and progress each lesson, allowing themselves to achieve their personal best in
mathematics.

*Develop the skills to understand science, technology and engineering as well as everyday tasks
essential for keeping safe and healthy and maintaining their own economic well-being.

PURPOSE:

eTackle rich and diverse problems fluently and make reasoned decisions based on their deep
understanding.

*Share our passion for mathematics and have the belief that by working hard at mathematics they
can succeed and that making mistakes is fo be seen not as a failure but as a valuable opportunity
for new learning.

* Apply reason to all that they do, determined to achieve their goals.

AMBITION:

*Strive to develop a curiosity for mathematics through our passion for the subject by having access
to mathematics that is both challenging and relevant to everyday life, with an emphasis on problem
solving.

*Become fully parficipating citizens in an ever-changing society who are able to think
mathematically, reason and solve problems, and assess risks in a range of contexts.

*Access high quality feaching and learning, so they are encouraged to develop into thinking
individuals who are mathematically literate and can achieve their potential.

*Have the desire and enthusiasm to aim higher, with motivation to succeed in our plans for the
future.

Year 9 HALF TERM 3 (SPRING 1) :

N15 - MATHS AND MONEY

A0 - STRAIGHT LINE GRAPHS

RS - RATIO AND PROPORTION



YEAR 9 — SPRING
15 - MATHS AND HONEY

e — — — —— — — — — —

What do | need to be able to do?

| Step | Understand a bank account

| Step 2 Spending
I Step 3 Was to pay
Step 4 Was to save
| Step 5 Jobs and pay
| Step 6 Investing
| Step 7 Borrowing (buing a house)

| Step 8 Rurning a house. or a business

| Step 4Budgeting
Step 10 Borrowing (loars)
I Step || Spending overseas

Credt: money being placed into a bank account
Debit: money that leaves a bank account
Balarce: the amourt of money in a bank account

Depostt: an intial payment (often a way of securing an item you wil liter pay for)

Multipler: & number you are. muttipling by, (Multipler more than | = increasing, less than | = decredsing)
Per Gnnum: each year

Currency: the type. of money a courttry uses

Unitary one — the cost of one

I
| |
| |
I |
I |
I |
| Expense: a cost/ outgoing :
| .

|
|

|
|

I
|

I

Cost per Unit

number of units

__________________________________________ J
re- T T T T T T T T T Tia e - T T T T 1
| Bils and Bark Statements | Simpl Interest Morey a0 |
: Bils — tell you the amount items cost and can show how : | For each year of investment the interest remains the same 250 |
I
I much money ou reed 1o pay Menv Price I Principal amount xInterest Rate x YearN I
| Some can inchde a total | 50 150 |
| Look for dfferent units Mk 89p || Principal amourt. is the amount invested in the. accourt 100 |
| Il
I (Is it in pence or pounds) Tea £1.50 | | g Invest £100 at 30/ simple interest for 4 years 50 :
| 100x30x4 _ This account earmed £120 interest 0
: Bank Statements : | 100 =E120 7 0t the end of year 4 they have £220 01 2 3 4 Yearjl
| Bark statement can have negative baances if the money | |_:::::::::::::::::ﬁm:g:::::::::1
| spent is higher than the money coming into the. account | |COMPOUﬂd Interest 300 — |
: : | Interest is added to the current vale of investment dt the 250 :
| Date | Descriptin [ Credt | Debl | Balance | | end of edch year so the next ear's nterest i greater 200 T
.‘ I
: 8‘2‘:}1 Salary £1500 £1500 : | Principal amount x Multiplier Y €ar's 150 :
. | 100
: S\‘j;t Mortgage £600 £900 : | eg Invest £100 at 30/ compound interest for 4 uears ] H :
0
| I I R N i
Setp 0 Y 0 1 2 3 4 |
| Year
I— ————————————————— ] T — — — — — — — — — — — — — — —— — — — —— — — — — — — — J
———————————— —|————————————————I—_________________1
| Value Odded Tax (V0T) | | Wages and Taes | | Exchonge Rates |
I : | Salaries fal into tax brackets — which means they | | 14 |
I VAT s payable to the government by a || P this much each mortth from their salary I XL I
| business. In the UK VAT is 20/ and | | £1 » $1.40 |
| added to tems that are bought | [oxable lncome | Tax Rate I |
| £1250110£50000 |  20% | |
I I £50001t0 £150000 | 40% I I x 200 x 200 |
: Essertial items such as food do not | : over £150 000 45% I : A4 |
include /0T |1 Over time |
| I | Tire and g haf — means 15 times ther hourl rate : I £200 £280 |
L | | Dowble — 2 tmes their hourly rate I : x1.4 I
____________ e e e o o — — — — — — — — ———
r————— e — — e e e e e —— — — - I
I
| (it Pyini | ' When making estimates it is akso useful to use estimates to |
I umt Pricin To cakvlote unt per cost you dvide by | : check if our solution s reasonable I
| 4 Oranges 5 cupcokes the cost : | :
l £1 £1.20
| D e 5 i bt e 65 72 I : Use. inverse operations to reverse the exchange process |
| 4 = I I
| 4 = £1.00 D+ 2 5=£1.20 SR I I Common Currencies I
| 2=£0.50 +5 I 1 United ingdom £ Pounds I
I PN There is a drrectly proportional | I United States of Omerica N Dolars |
| 1 =£0.25 : 1=£0.20 relationship between the cost and | : Europe £ Euros |
I I I
| I |



Lines, parale! to the axes, y = x and y = -x = M797
Explore gradients — U315, U741 Explore intercepts — U664

Find the equation of a e from a graph — U315, U846 U477

I
I
y =mx +c - U315, U74 Rearrange equations to the formy = mx + ¢ (E) = U315, U664 I
|

Interpret gradent and intercepts of real-lfe graphs — U652, U862, U664 :

—_—— e b Uraonvegualies T = VLY 4
| ry, - - - - - - T T T T T T T T OAOX |
| What dolneedtobe abktodo? | Freywords soxo |
| Step [Lines, paralel to the axes, y=x and y=-x I _ xOAO |
| Step 2 Explore gradents |: Gradent: the steepress of a Ine |
| Step 3 Explore intercepts |I Intercept: where two Ines cross The y-ntercept where the Ine meets the y-axis |
: Step 4 y=mxc :| Paralel two Ines that never meet with the same gradient :
| Step 5Rearrange equations to the form y-mxec |- Co-ordinate: i set of vabes that show an exact posttion on a graph |
| Step & Find the equation of a Ine from a graph I: Linear: inear graphs (straight ne) — Inear common difference by addtion/ subtraction |
: letep 7 'Qte’mt grodent and intercepts of real :| Osymptote: a straight Ine that a graph wil never meet. |
e graphs . . v
| lStes SPGraph requites I Reciprocat: a pair of numbers that muttiply together to ge | :
I _!: Perpendicular: two Iines that meet at a right angle |
- -—-—--————————— - Y.V J
——————————————————————————————— M- —————————————"
: Lines PWG“C' to the axes o Ol the points on this ine have 'a can be ONY postive : : Pbttln@ y=mx+c WaPhS Q :
or neggitive valve ncludigg

: 1] T VT“ T T ax coordele of (0 1 3 xthe x coordrate then — 1 |

B4 * [ I

e 6 ! 6) x |-3]0|3 Drow a table to display this
: 4 ‘ Lines paralel to the y axis take the form x 1 y [ -10] -I] & ]’ information I
| Intersection " | = a and are vertical I :
points ~_ x 1 This re
Tt —— preserts a coordinate pair
: T T 2 Lines paralel to the x axis take the formy : : (-3,-10) :
| ol \ = a and are horizontal 1 ) ) |
| : 0ll the points on this e have ¢4 (3,-2) (7,-2) (-2,-2) 0 " Yoo only eed tro ports to forma |
| ol ay coordinate of -2 al lay on this Ine. because the I - straight Ine. |
- _ywedmesd ‘ :
[~ ., - - T T T T 4
| Compaf e Gmdlents : : z Plotting more ponts helps you decide |
| Y Y= The greater the 1 if your cakulations are correct (f I
I y=mx+c o . gradert — the steeper ” T YTz they do make a straght Ine) |
y==x the ne v
I x A 2 [l b |
' 2 I 4 |
| Thecoefficlent of x (the  ° > .77 # * *7° *g=%X_4 I 7 Remeirber to join the points to make |
| number in front of x) tels us L, Paralel Ines Z“‘/etthe Il v alne |
| the gradent of the Ine — Same graden Il e J |
L_________ZE ___________________ g |
re T T T T T T T T T T T L P 1
| Compare Intercepts y = mx +lc <_Th6 valoe of ¢ is the porrt at I HM The equation of a line |
I which the e crosses the y- | The coefficent of x (the number in front can be rearronged Eg | |
) g2+ A axis Y intercept
| ; K tep [| of x)teks us the gradent of the ine y=c*+mx :
I
I | g=§x The coordnate of a y intercept |I ‘ E‘ 4__”‘6 vae of ¢ is the pont gt C=y—mx I
| wil alwaus be (0g) I : Y = mx + ¢ *ypch the Ine crosses the y- Identify which coefficent | |
I | AN / axis. Y intercept you are identifying or I
I ‘Z( yyct Lines vith the same y- I : y and x are coordnates companng |
I - mterceptcrossmthesame |========================_—'I
| 7 ; \0_4) pce I Real ife araphs
———————— ; —_——— — — — — — — — — —— —— —| A plumber charges a £25 callout fee, and then £12.50 for every hour. The g‘memept shows the
_ _ — = = = _ ________________ Complete the table of values to show the cost of hiring the plumber. minimum charge

I Flnd the CQUGUOH ffom a g aph I Time (h) 0 1 2 3 8 The gradent represents the
|
I (ol y :: Cost(€) | €25 £125 price per mie
I They- : Tg:Gr;dimt y=2x+1 Il I redl Ife graphs ke this values will alaus be positive because they

| intercept \ :

3

The drection of the Ine indcates a positive

gradient

|
A
e‘%/};e I: When you have 0 pens
o I this has 0 cost Boxes
% I\ T gradient shows the Cost (£)

Il measure. distances or objects which cannot be negative

Il Direct Proportion graphs  To represent direct proportion the graph must start dt the origin
I

A box of pens costs £2.30

Complete the table of values to show the cost of buying boxes of pens.

0

1

2 3 8

£2.30

price per pen



YERR 9 — SPRING

RS - RATIO AND PROPORTION

IStep | Direct proportion
IStep A Direct proportion and conversion
|9raphs

|Step 4 nverse proportion grapts (E)
| Step 5 Ratio problems (whole or part given)
|Step 6 Solve problems with ratio and

other is dvided by the same scale factor

Proportion: a comparison between two numbers

Ratio: a ratio shows the relative size of two variables

Direct proportion: as ore variabe s muttipled by a scake factor the other
variable. is muttipled by the same scale factor

Inverse proportion: ds one. variable is muttivlied by a scale factor the

L
L
I
Ly
Ly
Ly
IStep 3 Inverse proportion : [
|
I
Ly
Ly
| glgebra () : |

In the same way that this
would be for ratio

one unit is worth first
eg |canof pop = £0.60

L
: Direct PfOPO(tIOn Os ore variable changes the other changes at o} :
| - the same rate | |
| This is a mutplcative change I8 D
I g 80|~
: 4 cans of pop = £240 4 cars of pop = £240 I : = i
o)
I 4 cans of pop = £240 g 12 cans of pop = £720 : | T mikes
| Og |
>Ny 2 cars of pop = £120
I " Sometimes this is easiest : || Labeling of both axes
: This muttipler is the same if you work out how much I : is vita
| ]
n

e o — — — — — — — — — — — — —

——— —— — — — — — — — — — — — — — — — — — — — — — — — — — —

Examples of inversely proportiondl
relationships

number of taps running

|

I

I

|

: Time taken to fil g pool and the

|

| Time taken to paint a room and the
: number of workers

ISharing a whoke into a diven ratio

Jomes and Lucy share £350 in the ratio 34
I Work out how much each person earns

| Model the Question Jaes
e T
| [

| Lucy

| End the valbe of onepart 350 7 - £50

: \y;;)‘retsi? ?k?are between D : Zn;opm

| (3 James, 4 Lucy)

| Put back into the question
James =3x£50=£50

Joames Lucg

(tf, I5O-£20

Lucg 4 x £50 = £200

09 —}£55

T is inversely proportional to G. When T=2 then G=-20

+=2 X 4

< N >

T I 2 §
G 40 20 5
A

Inside. a box are ble. and red pens in the ratio D
If there are. 10 red pens how many blue pens are.

Direct proportion — U721

Direct proportion and conversion graphs — U721 U640, U6D2
Inverse proportion — U357, U364

lnverse proportion graphs (E) -

Ratio problems (whole or part gven) —

Solve problems with ratio and algebra () -

U238
Us77,U753
U676, U8

This is alaus a straight Ine because as one variable

increases so does the other at the same rate

To make conversions between units you reed to find the
point to compare — then find the associated point by
using your graph

Using a ruler helps for accuracy

Showing your conversion nes help as a “check” for
solutions

To cakulate best buys you need to be able to
compare the. cost of one unit or units of
equal amounts

4 Shop A Shop B
& 4 cans for £120

3 cars for 93p

i£1.20 +4 i£0.93 +3]
|

[can is £0.30
Or 30p

Cost per item

Or 3lp

Shop Als the best value as it is Ip cheaper per

there? can of pop
Model the Question Ble. pers Show A
Bg@ Reld ENEEE 4 cans for £120 3 cans for 93p
: [ ] 4+£1.20 3+ £0.93
- \ One unit l
g Red pers - 10 pens Cost per £lbws 3333 £lbugs 323
pers pound cars of pop cars of pop
Put back into the question y -
- epers X pers Shop A is still shown as being the best value but

51|x|o EI:I:I:I:I

50: 10

There are 50 Blue Pens

Fied pers = 1x 10 = 10 pens

I
I
I
I
I
I
I
I
I
I
I |:| ore part
I
I
I
I
I
I
I
I
I
I

pay attention to the unit you dre cakulating, per
tem or per pound

Best value is the most product for the
lowest price per unit

leanis £031 |



Mathematics Department Vision:

Mathematics provides students with powerful ways to describe, analyse,
change and improve the world. The mathematics department at Crawshaw
Academy aims to spark a passion in mathematics for all students, no maftter
what their starting point is, through the beauty of discovering patterns, making
connections and looking for the ‘why’ behind mathematical formulae.

We want our students to:
EXCELLENCE:

*Strive to improve and progress each lesson, allowing themselves to achieve their personal best in
mathematics.

*Develop the skills to understand science, technology and engineering as well as everyday tasks
essential for keeping safe and healthy and maintaining their own economic well-being.

PURPOSE:

eTackle rich and diverse problems fluently and make reasoned decisions based on their deep
understanding.

*Share our passion for mathematics and have the belief that by working hard at mathematics they
can succeed and that making mistakes is fo be seen not as a failure but as a valuable opportunity
for new learning.

* Apply reason to all that they do, determined to achieve their goals.

AMBITION:

*Strive to develop a curiosity for mathematics through our passion for the subject by having access
to mathematics that is both challenging and relevant to everyday life, with an emphasis on problem
solving.

*Become fully parficipating citizens in an ever-changing society who are able to think
mathematically, reason and solve problems, and assess risks in a range of contexts.

*Access high quality feaching and learning, so they are encouraged to develop into thinking
individuals who are mathematically literate and can achieve their potential.

*Have the desire and enthusiasm to aim higher, with motivation to succeed in our plans for the
future.

Year 9 HALF TERM 4 (Spring 2):

68 - CONSTRUCTIONS AND CONGRUENCE

69 - SIMILARITY

AT - ALGEBRAIC MANIPULATION



YERR 9 — SPRING

68 - CONSTRUCTIONS AND
CONGRUENCE

| What do | need to be abke to do?

: Step | Draw and measure angles
| Step 2 Construct and interpret scale drawings

| Step 3 Construct triangles using 080, SOS and SSS

| Step 4 Construct an angle bisector
| Step 5 Construct a perpendcular bsector

| Step 6 Corstruct a perpendeular from or to a point

I Step 7 Construct more complex polygons
| Step ldentify congruent figures

Draw and measure dangles — M331 Corstruct and interpret scale drawings
— MR Corstruct triangles using OIS0, SAS and SSS — U187 Construct an
angle bisector — U787 Construct a perpendicular bisector — U245
Construct a perpendicular from or to a poirt — U245
Construct more complex polygons — U820

I

|

Protractor: piece of equipment used to measure and draw angles :
Locus: set of points with a common property |
Equidistant: the same distance I
Discorectang: (a stadum) — a rectangle with semi circles at either end |
Perpendicular: ines that meet at 90° :
Orc: part of a curve I
Bisector: a lne that divides something into two equal parts :
I

P Equiment needed
Tre Ine. is straight so a ruer
is used for the straight Ines

The ends of the Ine are
fixed points

arc that cuts the Ine. Use the

L

i
|l
/

Feep the compass the same

| Step 4 Congruent triangles Congruent: the same shape and size
e e e e o — — — — — — — — — — — I_ ____________________________ _
N l'_SzEd_r_- __________ -'|_____._______.______i
 Draw and measure anges | | CA. Aranings I Locus of a distance from a poirt |
| 5 o Make a mark at 35° with a pencil | I I | I
| 1o 0 5 Ord on to the ange port (e a | 1| 0 picture of a car s dvawn with a seate of 130 | | Ol ports are equdstant (the same
ange il . | I dtarce) from the fixed point i the |
| T s -5 : | I | ot—13 midde |
: // / % I | For every lem on my image is | I I
I/ . 7 2% Il 30cm in redl ife I : |
s < — I | I
| %— l |
| / The angke | | Tre car image. s ﬂ | I Equipmert needed :
Make sure the cross s at the end | I 100m mage. - Real Iife I | if the pont s n the comer The radus & the dstance
| of the Ine. (where you want the I I o7 bm 30m < | | it can ony moke a @Umelg from the fed port |
I W\@‘E) I I : g[oﬁm 5000”))6 I I / ore I
— JI_ ______________ ||0_1:2_______________|
TR e T i T~
| Locus of a distance from a straight Ine | Locus equidstant from two points Construct a perpendcular from
Ol ponnts are | I . a Oint .Pomt
f equdstart (the | | \ 0Oko a perpendeuiar bsector Line
1 sae dstrce] | | Because i the points are ‘;J’ /
from ine I Joined, this newt Ine. intersects
7 I Use a compass and draw an o

|

I

I

|

I s

ILocus of a distance from two lines

paralel to your original ine

dstance and now use your
new points to make new
interconnecting arcs

Join the intersections with a
kr
| points on this ne are

|
|
|
|
|
|
t at a 90° |
|
|
|
|
|
|
|

I
Feep the compass the same al

[ 0ko an ande bisector
This cuts the angle in haif

size. and draw two arcs from equdstant. from both ports
| _ eqchpont |

: Connecting the arcs makes the bisector

cut the lines forming the angle

i+

Constructing Trianales

Side, Ongke, Ongle

Side, Ongle, Side

Sice, Sice, Side

From the angle vertex draw two arcs that

freep the compass the same. size and use

I
|
|
|
I
I
I
| poirt to place the compass
|
|
I
I
I
|
|
|

{ ff P is a point on the ne. the steps are the same ]

Congruent figures are identical in
size and shape — they can be
reflections or rotations of each

other

Side-side-side

Ol three sides on the triangke are the same size

|
| |
| |
| |
| |
: Ongle-side-angle |
I Two angles and the side connecting them are. equal in :
| two trianges |
| Sewmon | |
| |
I I
I |
| |
| |
| |

and angles are. the same size

L 0CB - KT L
Ly L

35cm K

Two sides and the angle in-between them dre equal in
two triangkes (it wil ako mean the third side s the same

— " size. on both shapes)
2 CM

[ Right angle-hypotenuse-side }

The triangles both have a right andle, the
hypotenuse and one side are the same

L

Because al the angles are the same and 0C-KM BCALM

|
I
I
I
I
I
|
I
Congruent shapes are identical — all corresponding sides :
I
I
|
I
I
I
triangles ORC and KLM are congruent |




YEAR 9 — SPRING
69 - SIMILARITY

What do | need to be able to do?

Step | Recognise enlargement and
Similarity

Step 2 Work out unknown lengths and
angjes in similar shapes

Step 3 Solve problems with similar
trianges (E)

Step 4 Ratio in right-angled triagngles
(@)

Positive scake factors

Enlgraement from a point
Enlarge shape A by SF 2 from (0,0)

The shape is
enlarged by A

The distance
from the point
enlarges by 2

Recognise. enlargement and similarity — U5 |
Work out unknown lengths and angles in similar shapes — UD7 8
Solve problems with smiar triangles (E) — U887
Ratio in right-angled triangles (E) — U605

Enlarge: to make a shape bigaer (or smaller) by a guen muktivler (scale factor)

Scale Factor: the mutiplier of enlargement

Centre of enlargement: the pornt. the shape is enlarged from

Similar: when one. shape. can become. another with a reflection, rotation, enlargement or
trarslation

Congruent: the same size and shape

Corresponding; items that appear in the same. place. in two similar situations

Paralel straight Ines that never meet (equal gradents)

P 1
I . I vl A
| | Fractiondl scale factors :. |dentify similar shapes :
: : Fractions less than | make a shape SMOLLER |: Onges n smiar hapes do ot |
| R s an enlargement of P by ai scale factor || change |

| 1 | eg if atrange gets bigger the I
[ 3 from certre of enlargement (15, ) |: angks can rot gp dbove, 1500 |
[ |

I
: | | S é i I| Smilar shapes em |
| : o toree times | | fem Scae Factor I
1 é | smaler than P |I eom %m Bﬁth Sides (‘)g %he b\?)@er |
snape are Imes digger I

I3 | |
s el || Corpre 69 B 1 |
I 0 123u5678910012BMIS IIS\d@S & 2_5 I
I L I L Both sets of sdes are in the same ratio |

: Information in similar shapes

Compare the equivdlent side on both shapes

—_—_—————— e e e e e e — ——— —— —

| Ongles n paralel e Cer ot |

Because co-nterior angkes have |
asum of 180° the highigtted |

|| Otemate angks
I

do not increase or

E

I
@ ange s 110°

I — Scale Factor s the mutipleative Because atemate anges are A B I
| éem %m equal the highlighted angles are -

relationship between the two c 70

the same size

| u ngths
: x 15 Remermber angles G
I
|

Shage OBCD ond EFGH are simlar -~ change with scale ~——gy e 103cm
F I Ko Os angles on a Ine add vp to

| Notation helps us A 3%m I | Because corresponding dngles 180° co-nterior dngles can dlso
| findthe B I are equal the highlighted angles 30 be cakculted from dpplying
I corresponding sides 105° |I are the same size o aterndte/ corresponding rules
| OB and EF dre correspondng 0 gem € H G | I : first
______________________ 0 I_________________________________.
r- -, = - = - T T T " .

Similar triandles | Congrvence and Similarity || Conditions for conaruent trianales

Shares a vertex Because correspondng angles

are equal the highighted angles
are the same size

Paralel Ines — all angles wil
be the same in both triange

Os dll angkes are the same this is smiar — it
only one pair of sides are needed to show

equalty
Ol the. angles in
A both triangkes are
the same and so
Verticaly /' similar

opposite anges

Triangles are congruent if they satisfy any of the folowing condtions

Side-side-side

Qll three sides on the triange are the same size

Onde-side-angle

Two angles and the side connecting them are equal in two
triangles

Side-angle-side

Two sides and the angle in-between them are equal in two
triangles (it wil also mean the. third side is the same size on

Congruent shapes are identical — al corresponding sides
and angles are the same size

L 0CB - WM L
Ly L

35cm 35cm M

Because dll the angles are the same and 0C-KM BC-LM
triangles OBC and LM are. congruent

Because all angles are

. the same, but dl sides both shapes)
e are enlarged by 2 ’
/<é\ p 0BG and U [ Right angle-hypotenuse-side ]
e . similar The triangles both have a right angle, the hypotenuse and

Q



YEAR 9 — SPRING
ATY - ALGEBRAIC HANIPULATION

Expand single. brackets and simpify — U179 I
Factorise into a single bracket — U365 |

Expand double brackets — U763 Use identities — U582 |
Factorise quadratic expressions (E) — U178, UgHE U963 |
Solve quadratic equations (E) — U228, U260, U589, U665 I
Expand tripke brackets (E) - U606 I

I
I
Step | Expand single brackets and simpify I
Step & Factorise into a single bracket |
Step 3 Expand double brackets I
Step 4 Use idertities :
Step 5 Factorise quadratic expressions ()
Step 6 Solve quadratic equations (E) |
Step 7 Expand tripk brackets (E) :

|

| |
! |
| Smpifyy: arouping and combining similar terms |
: Solution: a value we can put in place of a variable that makes the equation true |
| Variabk.: a symbol for a number we. don't know yet |
| Equation: an equation says that two things are equal — it wil have dan equas siogn = I
| Expression: numbers, symbols and operators grouped together to show the vale of something :
| ldentity: On equation where both sides have variables that cause the same answer includes = I
I near. an equation or function that is the equation of a straight lne [

I

I

: Inequality: an inequalty compares two vales showing it one is greater than, less than or equal to another

Qleebraic constructs

:Multiplu single brackets

(- T T ————— Il
Il

(x—l)(x-|—5):() O x+5=0
-5

I I

Il |
| x 4 Singe Where each term inside the |l Tt and moke this the. hohest Il . |
| bracket s multivied by the termon | | R ’ ? |l Expression I
2 3;(2)( 31,;4 the ouisce of tre bracket. | 1 L2 E comm(.m fclor 110 sertence with a minimum of |
I || —— The. o valves mottipy together (aso the | [1ty0 umbers and one maths |
| ————— | A+ area) of the rectange I operation |
A 3 g) = bxr 2 IEP t‘ |
| \/ || Berd= 4 [IE4uation I
oo - - —--o - oo o oo oo oo o= =======210 statement that two |
|I:_xpandim double brackets I | Factorising Quadratics IIthmgs are equal I
Double Where each term in the first bracket is muttipled | I Putting an expression back into brackets. To “factorise fuly’ mears IITerm I
lpy gl terms in the second bracket. O double bracket will | | loke out the HCF 0dd to find the. I| :
:be a quadratic equation | Factorse de. term 2+4 :| ' |
I ( [)(\\) -t ap—p—2 :| , | ldentity |
| e Adp— | = 2p? +3p—2 ¥ x246x+8— 11 On equation where both sides |
: \2/ | : I\lﬂp&:& ﬂnd\’\tge :: have variables that cause the :
I NS i optapa : 1 oddto = x+2)(x+4) | Same ansier includes = |
Lo df =222 - prrapra 1| M | Formu |
ANV r___p___p____|: the ;Z'—ZX—3 1Y 01 rule written with al :
F————————————————— (1| made 7 _ (x—3)(x+1)| Mitwytofrdthe |l mathematical symbofs |
EpmaaTokbakts 1l o el 3 Jieswaciacin |

1 -5+ O=bxh |
I | e al e d
| Where every term inside edch bracket is multipled ((r————~" """ """ T T T T T T T T T T T T T |
: by every term all other brackets |: Solve when = 0 solve 3x ‘I'_ZI = 0_ A :
| (p+€yp_1)(p+4) :| SOIVQIII@@QUOIIIOYI (ZX'I‘].)(].—X') =0 +3x -4 =3 :
I "\ \J_/ ! E) |
| I 2x+1)(1—x) =20
| =@+ -p-3)@+4H 1 ( x\II(/ ) |
I |l 2x i‘ll = Ql Work wth 1 —+§ = " I
: =(p*+2p—-3)(p +4) I: 2y = —1 both sobtion x=1" :

I - =2 separately
I I 2 p

I -1 } I
| =Pttt ep-3p -2yl x=7 Therefore, the soltions are |
| 6p? 4 5p— 12 || Foctorise and sole: Fither x — 1 = 0 |
| I x*+4x-5=0 x=1 |
I (! I
| I I
| l

I l



Mathematics Department Vision:

Mathematics provides students with powerful ways to describe, analyse,
change and improve the world. The mathematics department at Crawshaw
Academy aims to spark a passion in mathematics for all students, no maftter
what their starting point is, through the beauty of discovering patterns, making
connections and looking for the ‘why’ behind mathematical formulae.

We want our students to:
EXCELLENCE:

*Strive to improve and progress each lesson, allowing themselves to achieve their personal best in
mathematics.

*Develop the skills to understand science, technology and engineering as well as everyday tasks
essential for keeping safe and healthy and maintaining their own economic well-being.

PURPOSE:

eTackle rich and diverse problems fluently and make reasoned decisions based on their deep
understanding.

*Share our passion for mathematics and have the belief that by working hard at mathematics they
can succeed and that making mistakes is fo be seen not as a failure but as a valuable opportunity
for new learning.

* Apply reason to all that they do, determined to achieve their goals.

AMBITION:

*Strive to develop a curiosity for mathematics through our passion for the subject by having access
to mathematics that is both challenging and relevant to everyday life, with an emphasis on problem
solving.

*Become fully parficipating citizens in an ever-changing society who are able to think
mathematically, reason and solve problems, and assess risks in a range of contexts.

*Access high quality feaching and learning, so they are encouraged to develop into thinking
individuals who are mathematically literate and can achieve their potential.

*Have the desire and enthusiasm to aim higher, with motivation to succeed in our plans for the
future.

Year 9 HALF TERM 5 (summer 1):

610 - PYTHAGORAS" THEOREM

A17 - NON- LINERR GRAPHS

PZ - PROBABILITY



_________ Solve. equatiors with squares and square roots — USST :

Y E A R q — % U MM E R e ldentify the hypotenuse — UAB3 Determine whether a triangle s right-angled — U385 |
I Pythagoras theorem (find the hypotenuse) — U385 |

_ ! Use Pythagoras theorem on coordinate axes — UBA8 |

6 \ 0 P\”HA GORAS TH EOREM Proofs of Pythagoras theorem (E) — U385 (conceptudl, UBAE (applcation) |
Puythagoras theorem in 3-D shapes (E) — US4 | |

| What do L need to be able to do7

]
]
| Step | Solve equations with squares and square roots 1
: Step 2 Iderttify the hypotenuse : | Square number: the output of a number muttiplied by itself
| Step 3 Determine whether a triangle is right-anded | : Square root: a vale that can be multivlied by itself to give a square
| Step 4 Puthagoras theorem (find the hupoterse] 1 pymper
| Step 5 Puthagoras theorem (find any side) ]
| Step 6 Use Puthagoras theorem on coordnute axes : :
N
N
]

Hypotenuse: the largest side on a right angled triagngle. Olways opposite

11 Be careful to check the scake on the axes

| Step 7 Proofs of Puthagoras theorem (E) the rlth an@le’_ _ _
: Step & Puthagoras theorem in 3-D shapes (E) Opposite: the side opposite the angle of interest
o ! Odjacent: the side next to the angle of Interest
_______________________________________________ |
: Squares and square roots V™ s the squere rool syrbo Identrfu the hypotenuse |
2
|0 OO Opoo opoo hscandsobewdlen as 6 _ | |
| OO0 OO0 0000 Be@‘/?gzsw |: I
OO0 OoOooo eeause b x I
| oooo I |
: Ixl  2x2 343 4x 4 5x5 6x6 §x6  4x4 010 ” / |
| 4 9 e 25 36 49 64 & 100 I o |
| - I Hypotenuse !
| Square numbers i 1] :
e e — — — — — — — — — — — — — — — ————— — — — — — — — — — — — I
I~ T T T |
| | I longest side on a triangle because it |
| if a triangle s right-angled, the sum of the squares of the shorter sides will equal the | I is opposite the biggest angle I
: square of the hypotenuse : I :
I
: 2 a? + b? = hypotenuse? :l :
o |
2412 — 2 [ Polygons can stil have a |
: eg a 2+b . hy;;otenuse Substituting the numbers into the || N rypotenuse if L& spit up ito |
| 3°+4°=5 } theorem shows that this is a || triangs and opposite a right |
| 673 b4 o3 9 +16 = 25 fight-angkd trange |L angk |
———————————————————————————————— - — — — — — — — — — — — — — —]
" ——————————————— 1 e
| | Calculate the hupotenuse : : Cakculate missing sides :: Puthagoras” theorem on a ,
| 6 . Eiher of the | | Either of the |: (Mm :
I 3cm cm sotsdes || Hypotenuse 15cm short sides | |
I - anbe || ante Find the length of the Ine. segment |
I o wbekedaorb | | oeledt 6 or b I: 6 |
: ypotenuse : : 4 12cm II i [ 1] Tbh: sea@dzen% czn |
| made into
| a? + b? = hypotenuse? I a? + b? = hypotenuse? |: Z | right-angled :
| o il e |
= | o x |
VIO‘EZZS%}Z ;]nghz 32+6% = hypotenuse? : : | Substitute in the valves you are. gven :| crEs e dagram |
| 9 +36 = hypotenuse? | | 144 + b? = 225 I: The Ine segment is the hypotenuse :
| _ 2 | —144 —144 |
| 2 To find the 45 = hypotenuse | | Rearrange the equation by subtracting the shorter il a? + b? = hypotenuse? :
I hypotenuse | square. from the hypotenuse squared I: — |
: SQ[;S::’ g?ithim V45 = hypotenuse : : Square oot to { % =111 :| The lengths ?ft y? and b 'are the :
sides of the triange
: squares of the ~ 6-71cm = hypotenuse | | ﬂn(;j{t&eel;ggth b =vV111 = 10.54 cm I: g |
I shorter sides : : I |
| |



Substitute into quadratic expressions — U585 :

Draw simple. quadratic graphs — U189 Draw more complex quadratic graphs — U489 |
Interpret quadratic graphs — Ub67 Interpret reciprocal and exponential graphs — UD93, U229
I

I

I

YEAR 4 — SUMMER
A1Z - NON- LINERR GRAPHS

Draw cubic graphs (E) - U280 Interpret cubic graphs (E) = U480
Interpret roots, intercepts and turming points (E) — U667, U769

- === B e e
| What do | needto be able todo? 1 soxo |
| Step | Substitute into quadratic expressions : I X040 :
| Step 2 Dran smpe quadratic grapts | : Quadratic: a curved graph with the highest power being 2 Square power |
ig 2 mpZ?;ZZ%X;ZZSQ“UC oS |1 Inequaity: makes g ron equal comparson between two numbers |
I I . _ . . -
I S’tep o) |n’[€(p(e’[ (ecug(oca[ and CXPOY\CHUQI | I RCCIP(OCG' a f@ClP(OCQ‘ IS 1 leldﬁd bg the Y\Umber’ |
| graphs : I Cubic: a curved graph with the highest power being 3. Cubic power :
: Step 6 Draw cubie graphs (E) | : Origin: the coordnate (0, 0) |
Step 7 Interpret cubic graphs (E) I o . I
: Step 8 interpret roots, ntercepts and tunng | : Parabola: g v shaped curve that. has mirror symmelry |
lﬁoﬂgﬁ)- T, —— — —I J;—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_-|]I
| Quadratic Graphs

Substitute the x values into the equation of your Ine to find the y coordindtes

Va s -\ 20

3 0
ff x2is the highest power in your equation then Intersection with Y \

A,
ou have a quadratic araph the y axs —
’ | Coordnate pairs for plotting (—3, 0)

I [ y=x2+4x+3 |

-1 0 3 8

w s o @~

\2/ Plot all of the coordinate pairs and join the points with a curve (freehand)

— Quadrdtic graphs are always symmetrical with the. turning poirt in the midde

|
|
|
|
|
|
: tt wil have a parabola shape
|
|
__I

Line of summeltry

0 quadratic graph will always be. in the shape of a |
x =1 Examples :
I
I
I

parabola
y=x%+2x—8
Q quadralic equalion can be
solved from its graph

The roots of the graph tel us the
z possible solutions for the equation
There can be | root, A rocts or no

roots for a quadratic equation

This i dependant on how many
limes the araph crosses the x axis

5 ‘ 5 5

L‘f. D| 5

The roots of a quadratic graph are where. the graph Roots x = —4

. — Interpreting
crosses the x axis. The roots are the solutions to the /| T =2
Il yintercept - —8 m

equation
I____________________:::::::::::::::::::::::::::
: Interpret other araphs Exponential Graphs
| Cubic Graphs ;
|[ y=x34+2x2-2x+1 ] y==

f x3is the highest power in your equation
then you have. a cubic araph

/

Reciprocal graphs rever touch T 7 1
the y axis \ I

This is because x cannot be 0 Al
This is an asymptote

Exporential
graphs have a
£ ¥ power of x




<'® derlfy and represent sets — U748 lerseoton of aisel — U746 1
H | Union of a set — U748 Complement of a set (E) — U748 |
| Probabilty of a singe evert — U510 I
| Use diggrams to work out probabities — U699, U306 |
: Relative. frequency — U580 Expected outcomes — U166 :
L Independert. events — UDDE Probabities from Venn diagrams — U699 |
—_———————————— e e e e
I What do I needto be abe todo? |1 Q“\,_(ordg 20x0 :
| Step |ldertify and represent sets : | P itu: the. ch A X ih xOao |
Step 2 biersection of a et | : robability: the charce that something will happen |
Step 3 Urion of a set || Relative Frequency: how often something happens diided by the. outcomes |
| Step 4 Complement of a set (E) L'l Independent: an event that is not effected by any other events. :
| Step 5 Probabiity of a singe event [ o the. Ikelhood of fieul i |
| Step 6 Use diagrams to work out probabilties | | €-ne Ikelnood ot a par ICU ar QULCOMe. , |
: Step 7 Relative frequency : | Event: the outcome of a probability — a set of possible outcomes |
Step 8 Bxpected outcomes | : Biased: a buit in error that makes all values wrong by a certain amournt |
Step qindependert everts I |
Step 10 Probabilties from Venn digra |
- :P — :0 :\ %S:mﬁ_ :Wl:l Q_f % — :I I_—: = —_—_—_—_—_—_—_—_—_—_—_—_—_—_—_— o= ==—===4
| The probubility scale | | Single event. probubilty | | Relative Frequercy
I I I | | ‘ Probabilty s alwaus a valse between 0 and | ‘ : I Frequency of event
‘mpmb-‘e Euen charce Certon || 1 | ! Total number of outcomes
Oor 07 05, % or 507 tor 1007 || = The probability of getting a blve ball = | :

> I
The more lkely an evertt the further up the probabity it
wﬂl be. in comparison to another event

Remember to cakculate or identify the overal
number of outcomes!

~The probabilty of NOT getting a bloe ball IS 5 |
L J
° I

The sum of the probabilties is 1

Probability of event 1 X Probability of event 2

The possble outcomes from roling a dce

I
I
I
I
I
|
I
I
I I
- O = (It vill have a probab\lltg closer to ) [ : I Colour Frequency Relative |
o |1 The table shows the probabilty of selecting a type of chocolate | Frequency |
= O/i' /l/v l l l I I I Dark Milk White : : Green 6 03 :
Trere are 2 ' ) : : 015 035 I I
pink and 2 There are 5 possibe outcomes I 6
Yelow 12 0 |
yelow bals, so So 5 intervals on this scale, each [l Plhite chocolate) = 1— 0.5 — 035 I |
| they have the interval vabe s % [l -0 I Ble 2 ol I
Lsameprobabily T _ ] I |
e 1 20 I
| Expected outcomes Expected outcomes are estimations It is a long term average rather than a I |
I Il
| prediction I Relative frequency can be used to find expected :
| I outcomes |
: Dark Milk White Sr:eiwemnt s cared ot 400 ” eg Use the relative probabiity to find the :
| 015 0.35 0.5 Show that dark chocoldte is expected 1] e\égezﬁscg é);zome for green f there are |
I ‘ , to be selcted 60 times ” |
I ' I
| _ || Relative frequency x Number of times
I The sum of the probabilties is 1 0.15 x 400 = 60 I 0.3 % 100 = 30 :
—re—e—e————_—_—_—_—_—_—_—_—_—_—_—_—_——————— - - - - ___ __—__—___—__————— 'I
: Inde,pe,nde,nt events || USIHQ dld@[ OMS  Recap Venn diggrams, Sample space. diggrams and Two-way
e I
: (o3 The roling of one dee has no impact on the 1 bar Bus Wok | Total
I [. - "';"-- roling of the other. The indidual probabilties | : Bos | 1 24 4 53
: . ‘J‘.a_ should be calculated separately :I P " " o
| “ Totd | ai 4 | 100
I
I
| << S <
| & .e P(5) = = PR) =5 | g3
| |: 33 1234 ]s]s
| Find the probubilty 11 1 f 22 [a W [0 |30 | an | o0 | ok
| of getting a 5 and P(5andR) = —x 2= — I 8¢
| oo 6 4 24 I: o8 [T ar]ar|4ar|or|er
| —

— — — — — — — — — — — — — — — — b e




Mathematics Department Vision:

Mathematics provides students with powerful ways to describe, analyse,
change and improve the world. The mathematics department at Crawshaw
Academy aims to spark a passion in mathematics for all students, no maftter
what their starting point is, through the beauty of discovering patterns, making
connections and looking for the ‘why’ behind mathematical formulae.

We want our students to:
EXCELLENCE:

*Strive to improve and progress each lesson, allowing themselves to achieve their personal best in
mathematics.

*Develop the skills to understand science, technology and engineering as well as everyday tasks
essential for keeping safe and healthy and maintaining their own economic well-being.

PURPOSE:

eTackle rich and diverse problems fluently and make reasoned decisions based on their deep
understanding.

*Share our passion for mathematics and have the belief that by working hard at mathematics they
can succeed and that making mistakes is fo be seen not as a failure but as a valuable opportunity
for new learning.

* Apply reason to all that they do, determined to achieve their goals.

AMBITION:

*Strive to develop a curiosity for mathematics through our passion for the subject by having access
to mathematics that is both challenging and relevant to everyday life, with an emphasis on problem
solving.

*Become fully parficipating citizens in an ever-changing society who are able to think
mathematically, reason and solve problems, and assess risks in a range of contexts.

*Access high quality feaching and learning, so they are encouraged to develop into thinking
individuals who are mathematically literate and can achieve their potential.

*Have the desire and enthusiasm to aim higher, with motivation to succeed in our plans for the
future.

Year 9 HALF TERM 6 (Summer 2):

611 - TRANSFORMATIONS

A13 - SIMULTANEOUS EQUATIONS

617 - TRIGONOMETRY



Enlargemert (positive scale factor) — UD 19 Enlargement from a point (positive. scale |
factor) = U519 Enlargement (fractional scake factor) - UD 19 |
Enlargement (negative scale factor) (E) = U134 Describe an enlargement — U134 :
Rotation about a point — U% Describe a rotation — Uo90 I
Translation = U196 Describe. a trarslation - U196 :

- — — — —Refbelion = LW e cesllof avseres of tarsfomlons (- U766 —
| Beywords 20
|

Rotate: a rotation is a circular movement. x0

YERR 9 — SUMMER

611 — TRANSFORMATIONS
10 2

: Wht do [ need to be able to do?
Step | Enlargement (positive scale factor)

| Step 2 Enlargement from a point (posttive scale factor)
| Step 3 Enlargemert (fractional scale factor)

| Step 4 Entargemert (negative scate. factor) ()

| Step 5 Descrive an enlargement

£
E
g
£
=%
b
:
g:
£
]
i
=
5
|6>

I

I

I

|| Symmetry: when two or more parts are idertical after a transformation
|| Regular: a regular shape has angles and sides of equal kngths

: | Ivariant: a point that does not move after a transformation
I

I

|

I

I

| Step b Rotaten about g port | Vertex: a port two edges meet
I'Step 7 Describe a rotation .

I | Horizontal: from side o side

| Step 8 Trarslation

| Vertical from up to down

| tep 4 escrie a transiation | Enlarge: to moke a shape bigaer (or smaller) by a given muttiplier (scaie factor)

| Step 10 Reflection | Scae Factor: the multipler of enlargement

| Step 1LFind the. cesut_of aseres of tarsiomations (€] | h
______________________ B 1 |
: Rotational Symmetry roenopipet J‘rim“k Translation and vector notation
How far left or right to move
[ Trace your shape. (mark Negative vabe (ft)
the centre pont) Vector -, ( 1 )/ Poste vabe (1ght)
Notation -2 1\
2 Rotate your tracing How far up or down to move

e — e —

| |
| |
I I
I I
I I
| |
paper on top of the : Negative vaive. (down) :
original through 360° | _3 Posttive value (up) |
B, Trarslation ( ) |
3 Count the times it fits I 3 |
7 back into itseff | f |
I |
& O regular pentagon has rotational symmetry of order D : Every vertex has been translated |
- | by the same amount |
Coe s o o v T T T T -3 I
| Rotate from a point (n a shape) | () |
: Origind - | Trace the original shape | /4 The image has been moved 3 :
| shape _ | ] (mark the point of rotation) : o squares 1o the left and 3 |
| ,\ 2 feep the pont in the same | shape e |
| A J place and tum the tracing - - I
I gk N paper PSS e
| LT LN Compare rotations and reflections
| Pontof H Ve 3. Draw the new shape
| rolaton e Reflections are a mirror image
| v O : of the original shape
| Image. 40° i A -
| clockwise Cockwse  Onti-Clockwse ; Information needed to perform a
L — A reflection

- Line of reflection (Mrror Ine)

: Rotate from a point (outside a shape)

Image: 90° arti - clockwise

I
[
: Point of ! p;r“dL | Trace the orignal shape. Rotations are. the movement of a shape in a
| rotaton g "E (mark the pont of rotation) /\ circular motion
\ &

| 5;\&‘ | 2 teep the point in the same {\ >_\ J
| N, T place. and tum the tracing e N Information needed to perform a rotation
' oot paper > - Pont of rotation
| L|_|A Er— - 1V - Direction of rotation
: LIl e - Degrees of rotation

Original
| shape
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611 — TRANSFORMATIONS
1072

I\What do [ need to be able to do?

I Step | Enlargement (positive scale factor)

factor) = U519 Enlargement (fractional scake factor) - UD 19

Enlargement (negative scale factor) (E) = U134 Describe an enlargement — U134

Rotation about a point = U696 Descrive a rotation — U696
Translation = U196 Descrive a translation — U196

Enlargemert (positive scale factor) — UD 19 Enlargement from a point (positive. scale |

|-~~~ T T TT T N Saox |
| Step 2 Enlargement from a ponnt (positive scale factor) | : | @WO{dS oxna |
| Step 3 Enlargement (fractiondl scaie factor) : | Rotate: a rotation is a circular movement xBAe
| Step 4 Enargement (negative scale factor) (E) | | Summetry: when to or more parts are identical after a transformation :
| Step 5 Describe an erlargement | | Regular: o reguiar shape has angles and sides of equal kengtns |
| Step 6 Rotation about a point || hwariant: a poirt that does not move after a transformation I
: Step 7 Describe a rotation : | Vertex: a poirt two edges meet :
| Step 8 Translaton | | Horizontal from side to side |
| Step 4 Describe a translation | | Vertical: from up to down I
| Step 10 Reflection : | Enlarge: to make. a shape bigger (or smaler) by a given muttiplier (scae factor) |
| Step L1l the, resul of  seves of tarsfomations (Eh | Seale Factor: the mutpler of eorgemert !
IS - T T T T T T T -~ ————————— o —— —— ——— —
| Posttive scale factors | : Fractional scale factors : | Neggtive scale factors :
| Enlargement from a pont | | Fractions less than | make a shape SMOLLER | : Enrge. shape A
I
| Enlarge shape A by SF 2 from (0,0) : : R is an enlargement of P by a scae factor | 1] by SF - | from |
| y , I % from centre of enlargement (15, ) : | 7 AN the point :
| The shape s I,’ I | : A shownfo create |
: enlarged by 2 // : | . S % R I T x = shape B |
I The distance /I _ I : : three times I I [ ] % I
| fromthe pont ,’ ) e N é AN smaler than P[] A negative :
| enlrges by 2 I,'/ o7 s I : enlargement wil
| ,,’",13' ‘) | : 2 K / I : fip each vertices I
I 27 — X ¥ 0 12345678900 ZBLE I I
L i I x ]
IET________f ____________ [ T
a shape from a poin -
| rge  shape from g pont | : Reflect horizonlaly/ :
I [ . SQalgd d?sta_me.s mgthgd . ] [ .Ra.gs metbod. . | : | uertig E! | Ol poirts need |
[ 1l to be the same _ | |
[ = I dstance awoy |
I ] ' I | from the e of |
: HEEN E : | reflection |
o L] ¥ T |
= 4 | . Fefection nthe e y |
I 1 7] [ ] [ | 3 ars —this & ako a
| O | 2 reflection in the ne x-0 I
[ [ 1] _ , | ' I
| Seaie the dstance between the porrt of — Multly the distarce from the certre of | | o3| Loespwdeliothe xandy I
| enlargement and each corresponding corresponding vertices by the scale (I ' s |
: vertices factor dong the ray I FEMEMBER |
_______________________ I I Lines pargk! to the x-mds are
———————————————————————— . |
I y-
hﬁg COYK}CPtS I | Lines parglel o the y-mds are |
O reflection credtes a mirror image of a shape on a coordindte graph | ¥ -
I .
The mirror ne is glven by an equationeg y = 2,x = 2,y = x. | !_ |
The shape does not change in size. gy egeleges gy gyl s eyl

0 rotation turrs a shape. on a coordinate grid from a guen poirt. The. shape
does not change size but does change orientation

0 trarslation moves a shape. on a coordinate grid
Vectors are used to instruct the movement

On enlargement changes the size of an image. using a scale factor from a given point
0 posttive scale factor wil increase the size of an image
O fractional scale factor wil reduce the size of an image
0 regative. scale. factor wil place the image. on the. oppostte side of the centre of enlargement, with the. image. inverted

—

Posttive-Kight
X\ Negstie - Left

y ~a Postive-Up

Neggtive - Down |
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A13 - SIMULTANEOUS EQUATIO

What do | need to be able to do?

-
|
|

| Step | Use one vale to find another
Step 2 Introduction to simuttaneous equations
| Step 3 Solve simuttaneous equations using graphs

NS

| Step 4 Solve simuttaneous equations (o adistments)

| Step 5 Manipuldting equations

| Step 6 Solve smuttaneous equations (adust one)

| Step 7 Solve simultaneous equations (adjust both) |
| Step & Solve simuttaneous equations by substitution

x and y represent vales

: Is (x, u) a soltion?
|
|
|
|

an equation

that can be substituted into

E)
(€)

[Does the coordmte'(l, 8) e on the line y=3x+57 ]

VO |
CRAWSHAW
p i

Use. one value to find another — U753 Introduction to smuttaneous equations — U137
Solve simutaneous equations using graphs — U336

Solve simuttaneous equations (o adustments) — U760

Manipulating equations — U325, U870 Solve. simuttaneous equations (adiust one) — U760 I
Solve simuttaneous equations (adust both) (E) — U760 Solve simuttaneous equations by

substitution (E) —

I iariabe: symbol for a number we don't know yet

| Equation: an equation saus that two things are equal — it wil have an equals sign =

1 Substitute: replace a variable with a numerical value

[1 LCM: lowest common muttiple (the first time the times table of two or more numbers match)

I Elminate. to remove

I Expression: a maths sentence with a minimum of two numbers and at. least one math operation (no

|| €4vak sign)
| | Goordinate: ai set of values that show an exact posttion

1
|
I
|

urs7

Feyworas

11 Sobstion: ai value we. can put in place of a variable that makes the. equation true

Stephanie knows the
point x = 4 lies on that
Ine. Find the value for y

_i: Substituting known variables [

O Ine has the equation 3x +y = 14

Two dfferent variables, I

3x+y=14

3(4) +y =14

two solutions

g | x| < |y

| This coordinate represents =4 y=2
| x=land y=8
_______________________________ -
| 7= bl e Sl el e by
| 8=3(1)+5 represent the same vale I
| 0s the substitution makes the X =2y L2 e — I
| equation correct the coordnate . * x=2y |
I (18)1S on the ne y=3x+5 x+y=30 x |y x=2y x+y=30 | I
I 3 10 10 |
3y =30
: [ 5 (27) on the same hne7J y vy [y 3y = 30 +33’ +/ X |
| 7#3(2)+5 Pair of simutaneous equations 2 y=10 x =20 I
L No 7 does NOT equal 65 (two representations) _!
P Nt e e T T T T T T T T T T T T T T
| Solve. araphicaly 1 Solve by subtraction :
I [ | ) (%0 (x y ly=18
X*y-6 J Y- X D | 1 3x +2y =18 A A = |
| | | i |l ~ xt2y=10 OO® =10 |
Linear equations are straight Ines tp X | | 5 |
| The point of intersection provides / riersecton ] b |'y E 2x =8 Y / / -18 |
| the x and y solution for both | =2 +2 g
' A =10
: equations ] = x=4 § = |
I
| : I: Xl x+ 2y =10 GO =8 I
| The solution that satisfies both I (4) +2y =10 . :
| _euatlzm |s_ 4 I x =4 —4 2y =6 ) =4 i
| (x=miy=1] 5o T @ -3 |
I I - | |
 Solve by addition  cton makes zecopars || Solve by adiusting one 12 i Solve by adjusting both |
: 3x+2y=16 Y€ =16 I n +j =12 Noequivaent vaives . . :| 2x +3y =39 BOOE = 39:
[hox-2y=2 2 aa [l 2h +2j =29 S— || 5x =2y =7 P 0O -7
I 9x = 18 20 @ =2 ” 29 /| I
| +9 2+ 9 I 24 I | Use LOM to make equivaent x OR y values |
| X = "Y1 ) 2h 4+ 2j =24 [ — | Because of the neggtive vales using zero pairs
| 3x+ 2y =16 oo =18 [l 2h + 2}. - 29 I| and y vales s chosen choice :
'3(2)x2()y_16 10 i J — :' I
+2(y) = 11
I 6+2y =16 ” By proportionally adusting one. of 29 |I 4x + 6y =78 =78 |
[ 6 =2 the equations — now sokie the || 152~ 6y =-21 swowws L 211
I 2y =10 - I simuftaneous equations choosing | I Now solve by I
| (v =5 an addtion or subtraction method addtion |
]

I
d



Idertify hypotenuse, opposite and adjacent sides — U60D |

Use the tangent ratio o find urknown side lengths — U283 I

Use sine and cosine ratios to find unknown side. lengths — U283 :

Use sine, cosine. and tangent ratios to find unknown angles — U545 I

Choose the right method — U605, U283, U545 tey angles in right-anged triangles (E) — U627 |
I

i'wh& d_o rm_e d_to_be_abl_e t_o (E?_ 1 Trigonometry in 3-D shapes (E) — U170, U4 |

: Step |ldentify hypotenuse, opposite and
adjacent sides

| Step 2 Use the tangent ratio to find unknown

| side lengths

| Step 3 Use sine and cosine ratios to find

|
I
I
| 1 Enlarge: to make a shape bigger (or smaller) by a gven multipler (scale factor)
I
I
|

| orknown side lengths I
I
I
I
I
|
|

] |
| |
: Scake Factor: the muttipler of enlargement '
I Constant: a vale that remains the same. :
: Cosine ratio: the ratio of the kength of the adiacent side to that of the hypoteruse The sine of |
| the complemertt |
| Sine ratio: the ratio of the kngth of the opposite side to that of the hypotenuse. :
: Tangert ratio: the ratio of the length of the opposite side to that of the adiacent side I
| Iverse: function that has the oppostte effect :

Step 4 Use sire, cosine and tangent ratios to
find unknown angles

| Step 5 Choose the right method

| Step 6 ey angles in right-angled triangles (E)

Lep Tnrroretyn 20tmes 9, _ V| Wpoterse gt e o o ptaned e s e e opposte e iftzonde
lRatin in richt - i When the angk s th I i i -
Ratio in right-angled tringles = = =5 Hupotenuse, adiacent and opposite ONLY right-anded tranges are \atbﬂeaaz

ako remain the same | |

I
I b
2cm 100 cm x
| 1em x 007 cm
| a 307 30 30
| b
I 12
I

1 O ODJOCENT
Il
; Il
- a:b G: Il
il l
Il
Il

I

I

I

Next to the angle in question |
Often labeled lost :
I

I

I

OPPOSITE
Obvays oppostte an acute angle
Useful to label second
Postion depend upon the angle
in use for the question

Olways the longest side

) x - 100 007 x HYPOTENUSE Olwaus opposte the right ange

L 50 - 100 007 -0k Useful to label this first |
r _—_—_—_—_'—_—._—_—_—_—_—_—_—_—_—:;:::_;:;—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_
| Tangent ratio: side lenaths | | Sin and Cos ratio: side lerths |
I
| Tan6 - opposte side oPOSTE [ g - e Cost - adert s | |
OppLSLe S I em ng = opposite side ODJOCENT adocent sde | |
: adjacent side I o hypotencse side X cm hypotenuse side | |
[ = I
: Substitute the vales into the tangent formula I NOTE Substitute the uabes into the |
H to forma |
: = S T4 - 0 | |goy/ 12cm The Sinlx) ratio s 12 em roto Tormua:—
SE x I HYPOTENUSE  the same as the HYPOTENUSE Equations might need |
IB = I Cos(90-x) ratio tosobe |
IS 'O Equations might need | | rearangng 1o sove |
I 10cm rearangnglosole |- — = — = — e e
I OPPOSITE ] | Puthaor |
: XX ‘:-gnfﬂ- 1.42 : ! Put (S thﬂOfem o [ Hypotenuse = o + b ] Places to look out for Puthagoras :
X =, .= 14m | - Perpendcular heights in isosceles
I Tan34 I : %, This is commutative — the trianges I
|_ ______________ | I i % square of the hypotenuse s - Diagonaks on right angled shapes |
[ — = — Tt ‘ Z, equd to the sum of the - Dstance between coordnates |
| Slﬂ, COS, Tan: OMICS : : b squares of the two shorter - Ony length made from a right angles |
I [ i . , Sides I
Inverse trigonometric functions ] o ____ -
| TSRHRRMEERERES S e — - - - - - = - == === ——————————=
: QI%J(C)EENT Label your triange : : an |€S B;f;;ﬁ: trig ratios reman the same for smiar : : heu aYMk’,S 00 and 0]O° |
you can generdise from the folowing |
| O and choose. your | | Ths side co;ldt;e calculoted E—— | |[ Tan0-0 ] [ T}l ﬁ ] |
I 5 trigonometric rato | | l“‘”@ Ynagxs Il |
& _ 1
: % Substitute valves into | : Tan30 = 1 Cos30 = ﬁ Sin30 = B : : This value cannot be defined — it s |
| 'V3em 2cm V3 2 mpossbe g5 yov camot have o |
I the ratio formul I 1 Sin60 = G Il 90° dngles in a triange
4 cm s ™ I . TW\@O = \/§ COSGO == n 2 9 g I
: 6 =Tan"! og@tet,side I: 1;;?” 2 : :‘m&m I
. adiacent side | | Tem |
| Tan6= . 3 . J | | Il i |
e apteste |11 H[ sn0-0 | [ sn90- 1 ),
I 0 = Tan Z_ P\Upoemsesl%:ﬂcm |Tm45=1|[cog45,%][8m45=%]|| :
! (6 - Cos! aducent sce | ! @ 1 (Ccos0-17] (Lcos0-0 )
| 0" 36 | |1 I |
I SR | hypotenuse si J II Tem 1 |
_______________ e e e e ]
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